A Gram-stain-positive, non-motile, aerobic actinobacterium, designated strain CJ10 T , was isolated from tidal flat sediment from the Yellow Sea in South Korea. Strain CJ10
quinone was MK-9(H 2 ). The polar lipid profile of strain CJ10
T consisted of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol and phosphatidylinositol mannoside. The predominant cellular fatty acids were C 18 : 1 v9c (38.0 %), C 16 : 0 (30.1 %) and summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c; 17.4 %). The DNA G+C content was 67.7 mol%. Therefore, the results from our polyphasic taxonomic study suggest that strain CJ10
T represents a novel species in the genus Gordonia, for which the name Gordonia alkaliphila sp. nov. is proposed; the type strain is CJ10 T (5KACC 16561 T 5JCM 18077 T ).
The genus Gordonia (originally 'Gordona'; Tsukamura, 1971) , a mycolic-acid-containing group of actinomycetes, belongs to the suborder Corynebacterineae (Zhi et al., 2009) . At the time of writing, the genus included 32 species with validly published names (http://www.bacterio.cict.fr/ g/gordonia.html). Members of the genus Gordonia were originally isolated as opportunistic pathogens in humans (Tsukamura, 1971) but, in recent years, most novel members of the genus have been isolated from various environmental sources, such as activated sludge foam, estuarine sand, sewage sludge, soil and a polluted stream (Soddell et al., 2006; le Roes et al., 2008; Drzyzga et al., 2009; Park et al., 2009; Kim et al., 2009) . Several members of this taxon play important roles in biodegradation and bioremediation (Kim et al., 1999 (Kim et al., , 2000 Yoon et al., 2000; Linos et al., 2002) .
During screening for cellulose-degrading bacteria, strain CJ10 T was isolated from tidal flat sediment from the Yellow Sea in South Korea. An enrichment culture was set up using R2A broth medium (MBcell) containing 1.0 % Avicel (Fluka). CM-cellulase activity was not observed using the Congo red staining method (Teather & Wood, 1982) .
Various media for optimal growth were tested, namely Luria-Bertani agar (LB agar; Conda), tryptic soy agar (TSA; BD Difco), nutrient agar (NA; Conda), marine agar (MA; BD Difco) and R2A agar (BD Difco). For most experiments, strain CJ10
T was cultivated on TSA at 30 u C for 3 days.
Preparation of genomic DNA samples for sequencing was performed using a modified version of the method of Kutchma et al. (1998) . The 16S rRNA gene was amplified by PCR using universal primers pBact27F and pUniv1492R (Lane, 1991) . The PCR product was purified from an agarose gel by using a gel extraction kit (Qiagen) and cloned by using a T&A cloning vector (RBC). DNA sequences were determined with a DNA analyser (ABI 3730XL; Applied Biosystems) using the BigDye terminator version 3.1 cycle sequencing kit (Applied Biosystems). The 16S rRNA gene sequence of strain CJ10 T was aligned with those of related type strains obtained from the EzTaxon-e server (Kim et al., 2012) using the jPHYDIT program (Jeon et al., 2005) . Phylogenetic trees were reconstructed based on the neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) algorithms. Evolutionary distances were calculated for the neighbour-joining algorithm using the Jukes & Cantor (1969) method. Tree topologies were evaluated based on bootstrap analysis of 1000 datasets (Felsenstein, 1985) . MEGA version 4 (Tamura et al., 2007) and PHYLIP (Felsenstein, 2005) were used for reconstructing phylogenetic trees. . These values, which are less than the 70 % cut-off recommended for the delineation of genomic species (Wayne et al., 1987) , suggested that strain CJ10
T should be assigned to a genomic species separate from the most closely related species.
Cellular morphology and Gram-staining were observed by phase-contrast microscopy (Olympus BX40). Gram-staining was carried out as described by Smibert & Krieg (1994) . Growth was determined at 4, 10, 20, 25, 28, 30, 37 and 40 u C, in the presence of 0-10 % (w/v) NaCl (1 % intervals) and at pH 4-11 (1 pH unit intervals) in tryptic soy broth (TSB; BD Difco) for 7 days. Tests of NaCl tolerance and the pH range for growth were performed at 28 u C. Tests for anaerobic growth were carried out in an anaerobic chamber containing an anaerobic cultivation system (Mitsubishi Gas Chemical). Oxidase activity was tested using oxidase reagent (bioMérieux) and catalase activity was tested by adding 3.0 % (v/v) aqueous H 2 O 2 solution to colonies. Hydrolysis of casein [10 % (w/v) skimmed milk], starch (1.0 %, w/v) and Tween 80 (1.0 %, v/v) was tested as described by Smibert & Krieg (1994) . Degradation of DNA was tested using DNase test agar (BD Difco). Citrate utilization was determined using Simmons' citrate agar (Atlas, 1993) . Acid production from carbon sources and other physiological tests were carried out using API Coryne, API 50CH and API ZYM galleries according to the instructions of the manufacturer (bioMérieux). Biochemical and physiological properties of strain CJ10
T are summarized in the species description and are compared with those of closely related type strains in Table 1 .
Chemotaxonomic characteristics were determined from cells grown on TSA at 28 u C for 3 days. Fatty acids were extracted, methylated and identified using the standard Microbial Identification System (MIDI) version 6.1 and the RTSBA6 version 6.10 database (Microbial ID). The major Gordonia paraffinivorans
Gordonia neofelifaecis AD-6 T (FJ938167)
Gordonia cholesterolivorans Chol-3 T (EU244645) Gordonia sihwensis DSM 44576 T (AJ416151) Gordonia malaquae IMMIB WWCC-22 T (AM406674)
Gordonia alkaliphila CJ10 T (JN008111) Gordonia hirsuta DSM 44140 T (X93485)
Gordonia shandongensis SD29 T (DQ420167)
Segniliparus rotundus CDC 1076 T showed a pattern of fatty acids similar to those of related type strains (Table S1 , available in IJSEM Online), but contained a smaller amount of tuberculostearic acid compared with the reference strains. Isoprenoid quinones were extracted as described by Minnikin et al. (1984) and analysed by HPLC using a SYNERGI 4m Hydro-RP column (15064.60 mm) (Collins, 1985) . The major isoprenoid quinone of strain CJ10
T was MK-9(H 2 ); MK-8 was detected as a minor menaquinone. Mycolic acids were extracted as described by Minnikin et al. (1975) and analysed by TLC (Merck). The TLC plates were developed in chloroform/methanol/water (65 : 25 : 4, by vol.). Mycolic acid methyl esters were detected by exposing TLC plates to saturated iodine vapour for 3-5 min and spraying with 5 % ethanolic molybdophosphoric acid (Sigma-Aldrich) followed by heating at 150 u C for 30 min. Mycolic acids were detected from strain CJ10 T and the pattern was similar to that of G. hirsuta DSM 44140 T (not shown). Polar lipids were extracted and analysed by two-dimensional silica-gel TLC as described by Tindall (1990a, b) . Total lipids and specific functional-group-containing lipids were detected by spraying with molybdophosphoric acid, molybdenum blue spray, ninhydrin and a-naphthol. The polar lipid profile of strain CJ10
T consisted of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol, phosphatidylinositol mannoside, an unidentified aminophospholipid, an unidentified glycolipid, unidentified phosphoglycolipids and unidentified phospholipids (Fig.  S1 ), as seen in other Gordonia species (Kämpfer et al., 2011) . The DNA G+C content was determined by HPLC analysis with a reversed-phase column (Capcell Pak C18 UG 120; Shisheido) as described by Mesbah et al. (1989) . The DNA G+C content of strain CJ10
T was 67.7 mol%, which was similar to those of other Gordonia species.
As shown by phylogenetic analysis, strain CJ10
T belonged to the genus Gordonia. Furthermore, results from analyses of DNA G+C content, mycolic acids, quinones, polar lipids and fatty acids are in excellent agreement with the traits listed in the genus description (Stackebrandt, 1988) and hence support the affiliation of strain CJ10
T to the genus Gordonia. The results of the physiological characterization given in Table 1 and the species description show that strain CJ10
T is clearly distinct from the most closely related Gordonia species. Strain CJ10 T also showed relatively low DNA-DNA relatedness to G. hirsuta DSM 44140 T and G. hydrophobica DSM 44015 T . Based on the data presented from our polyphasic study, strain CJ10 T represents a novel species of the genus Gordonia, for which the name Gordonia alkaliphila sp. nov. is proposed.
Description of Gordonia alkaliphila sp. nov.
Gordonia alkaliphila [al.ka.li9phi .la. Arabic article al the; Arabic n. qaliy ashes of saltwort; N.L. n. alkali alkali; N.L. adj. philus -a -um (from Gr. adj. philos -ê -on) friend, loving; N.L. fem. adj. alkaliphila loving alkaline conditions].
Cells are aerobic, Gram-stain-positive, rod-shaped and nonmotile. Catalase-and oxidase-positive. Colonies grown on TSA are irregular in shape and light yellow in colour. Grows at 20-30 u C (optimum 28 u C), at pH 6-11 (optimum pH 9) and with 0-4 % (w/v) NaCl (optimum growth in the absence of NaCl). Optimal growth occurs after 3 days on TSA, R2A and NA at 30 u C. Aesculin is hydrolysed, but casein, Tween 80, gelatin and starch are not. Citrate is not utilized. Degradation of DNA is detected. Nitrate is reduced to nitrite. Alkaline phosphatase, esterase (C4), lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, b-galactosidase, a-glucosidase and b-glucosidase are present, but trypsin, a-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, a-mannosidase and b-fucosidase are absent. Does not produce acid from ribose, xylose, mannitol, lactose or glycogen. Able to Klatte et al. (1996) ; b, Bendinger et al. (1995) .
Gordonia alkaliphila sp. nov. The type strain is CJ10 T (5KACC 16561 T 5JCM 18077 T ), isolated from tidal flat sediment from the Yellow Sea in South Korea. The DNA G+C content of the type strain is 67.7 mol%.
